Recently we have investigated a Turkish family with hereditary elliptocytosis in association with ,B-thalassaemia. Of 9 sibs investigated, 3 had the combination of these 2 genes. Interestingly, in these 3 patients with the combination of hereditary elliptocytosis and heterozygous ,B-thalassaemia there were some clinical manifestations and haematological findings which suggested the possibility of a mutual enhancement of some of the genes involved.
Material and Methods
The haematological methods were standard. Haemoglobin analyses were performed by starch gel electrophoresis, using borate buffer at pH 8-6 according to the method of Smithies (1955) and slightly modified by Aksoy and Erdem (1965) . Hb F was determined by the method of Singer, Chernoff, and Singer (1951) ; and quantitative estimations of Hb A2 by the method of DEAE-cellulose chromatography following the descriptions of Huisman and Dozy (1961) . The relative concentrations of haemoglobin solutions were finally estimated in a Unicam spectrophotometer at 415 myA. Measurement of erythrocyte glucose-6-phosphatedehydrogenase activity was determined by the method of Gadsden and Cannon (1964 Table. The family pedigree is shown in Fig. 1 .
The propositus (II.3), a 19-year-old Dental School student, came to our laboratory for haemoglobin analysis. He had been anaemic and icteric from early childhood, and suffered from easy fatiguability, particularly after a sleepless night. Physical examination revealed a welldeveloped, well-nourished boy with subicteric sclerae and pallor. The spleen was enlarged two fingerbreadths below the costal margin. There were no other abnormal findings. The patient's laboratory data are summarized in the Table. A decreased osmotic fragility curve was obtained by quantitative erythrocyte osmotic fragility before and after 24 hours' incubation at 370 C.
Total bilirubin was 2-1 mg./100 ml., all of which was indirect reacting. Serum iron was 81 y/100 ml.; reticulocytes 4-5%; G6PD activity was 157 units/100 ml. erythrocytes (normal level for men 135-189 units/100 ml. erythrocytes). A bone survey and a cholecystography revealed no abnormalities.
Blood samples and blood smears from the parents and 8 sibs were sent directly from their village. Haematological data for each family member studied are also recorded in the Table. Discussion
The existence of a fl-thalassaemia gene in the propositus can be seen clearly from the case report, the Table, (Fig. 2) , and particularly increased levels of Hb A2 and F. On the other hand, the mother had the morphological criteria characteristic of hereditary elliptocytosis (Fig. 2) . Of 12 offspring, 9 were investigated (Fig. 1) . Two of them (II.5 and II.7) were normal. One (II.9) had, like her mother, an asymptomatic form of hereditary elliptocytosis. Three sibs (II.4, II.8, and II.11) * We noticed that some of the elliptocytes or ovalocytes also showed target cell form. We might call these, ellipto-target cells see Fig. 2 than 11 g./100 ml., the level in 3 patients with the combination of hereditary elliptocytosis and heterozygous ,B-thalassaemia (II.3, II.6, and II.12) was less than 10, 941, and 9-4 g./100 ml., respectively. (2) Level of foetal haemoglobin: though the level found in 4 family members with heterozygous ,Bthalassaemia (I.1, II.4, II.8, and II.11) was less than 5% (mean foetal concentration 3-8%), the content of foetal Hb was more than 5% (mean concentration 8 3%, little more than twice the former value) in 3 sibs with the combination of hereditary elliptocytosis and heterozygous ,B-thalassaemia (II.3, II.6, and II.12), 9, 8'5, and 7.5%, respectively. This is particularly significant in view of the reported intrafamilial similarity of the levels of Hb F in thalassaemia.
Bearing these facts in mind, we think that the uncompensated haemolytic anaemia present in the propositus is the result of the mutual enhancement of any of the involved genes, namely the genes responsible for hereditary elliptocytosis and ,B-thalassaemia. On the other hand, most of the previous reports concerning the combination of hereditary elliptocytosis and heterozygous fl-thalassaemia did not appear to showthis mutual enhancement (Brumpt et al., 1960; De Vries et al., 1959; Aksoy, 1963 (1959) , and Aksoy (1963) , with those of Perillie and Chernoff (1965) and Angelopoulos and Caralis (1965) , and the present family, haemoglobinopathy can be classified into two types. This may be explained by the existence of more than one kind of gene for ,B-thalassaemia and hereditary elliptocytosis.
Summary
Some of the members of the family reported in this paper have either a f-thalassaemia or a hereditary elliptocytosis gene alone, while others show a combination of these two genes. In 3 sibs with the combination of these two genes, haematological findings suggest a mutual enhancement of the effects of these two particular genes present in this family. Considering also other reported cases, the authors think that the combination of hereditary elliptocytosis and ,-thalassaemia should be divided into two types, according to whether these two genes show a mutual enhancement of their effects or not.
